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ABSTRACT 

A new species of Parvaplustnnn from the northeastern Pacific, 
recognized in the literature as undescribed, is formalK’ named 
herein. This new species is morj:)hologieallv distinct from the 
two other species in the genus, Parvoplustmm tenenim and 
P. japonicum, and distinguishable bv its shell sculpture. The 
new species is found from Oregon to Baja California, typically 
associated with cheinosyiithetic deep-water environments and 
organic-rich sediments. 

Additional Keywords: taxonomy, systematics, shell moiphology, 
chemosynthetic environments 


INTRODUCTION 

Parvaphistmm Powell, 1951 is a temperate to cold-water 
genus of apliistrid heterobraneh sea slugs. Only two 
speeies have been described to date, Parvciphistrum 
tenenim Powell, 1951, from the Falkland Islands, and 
Paixaphistnimjaponicum Cliaban and Chernyshev, 2013, 
from the Sea of Japan. A third species from the north¬ 
eastern Pacific has been eited and chsciissed in tlie literature 
(Cadien, 1995a; Gosliner, 1996; Chaban and Cheniysliev, 
2013) but never formally nanied. 

In this paper we provade a formal description of this 
species based on specimens collected from California 
and Oregon. All the specimens are deposited at the Nat¬ 
ural Histoiy Museum of Los Angeles County (LACM), 
the Swedish Museum of Natural History' (SMNH), tlie 
Department of Invertebrate Zoology' and Geology' at the 
California Academy of Sciences (CASIZ) and the Scripps 
Institution of Oceanography Bentliic Invertebrate Col¬ 
lection (SIO). 

Family Aplustridae Gray, 1847 
Genus Parvaplustrum Powell, 1951 
Pmxiaplustnim Powell, 1951: 180. 


Tj^)e Species: Pamiphistnim tenenim Powell, 1951. 
Falkland Islands, by' original designation. 

Diagnosis: Shell ovate, globose; sculpture of extreiiKdy 
fine and dense spiral striations. Body with two extensi¬ 
ble appendages on eacdi side of headshield; operculum 
al)sent; radula witli single petalifonn lateral tootli in each 
row, gizzard lacking plates. 

Parvaplustrum cadieni new species 

(Figures 1-6) 

Paixapbistnim sp. A. Cadien, 1995: [pages unnuinlxTed]. 
Pamiphistnim sp. Gosliner, 1996: 173, figs. 2.2(]-D 
[as Pamimplustnim ]. 

Description: Shell to 2 inm, thin, pyriform (Figure 1). 
Body whorl slender to very' rotund, spire involute, poste¬ 
rior margin of outer forming raised lip. Aperture 
wide, narrowing slightly mid-length. Sculpture typi¬ 
cally absent, with very fine spiral lines of punctuations 
in larger individuals. Shell color transparent to translu¬ 
cent w'hite. Protoconch located apically on the teleconch, 
with 1.5 whorls (Figure 6). Animal not examined ali\’(\ 
Preseiwed specimens with a bifid posterior appendage 
on each side of headshield (Figure 2). Posterior end of 
body forming w'ell defined posterior end. Gill plume 
unipinnate (Figure 3), located above head (Figure 4). 
Penis elongate, simple. Radula with a single row' of 
petalifonn lateral teeth on each side (Figure 5). No jaw's 
wx^re obseiwed. 

Type Material: Holotype LACM 3329, 390 in, RA^ 
Veleho IV, 17 February' 1976, 1 shell specimen, 2.3 min, 
from type loeality; Paratype CASIZ 216674, off Point 
Arguello, California, 345 m depth, Santa Barbara Chan¬ 
nel Project, Phase I Reeonmiissance (Stn. 61), 1 speei- 
men; Paratype SMNH 44660, Hvdrate Ridge, off Oregon 
(44^34' N,'125^08' W), 770 m depth, 1999, IW Sonne 
Cruise 143 (MUC), 2 specimens. 
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Figures 1-6. FcD^vapustnim cadicni new species, scanning electron micrographs. 1. Holohpe, 2.1 inin (LACM 3329), ofi Tanner 
Bank, California, plioto A. WildCs. 2-4. Details of the external anatom) of a specimen from Oregon (SMNH 44660). 2. Wntral \iew. 
3. Gill. 4. Head (3^, photos A. Waren). 5. Radular teeth of a specimen from Oregon (SMNH 44660), photo A. Waren. 6. Protoconch 
of a specimen from NW'of San Nicolas Island, California (LACM 1995-181), photo A. X'aldes. 
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T)pe Locality: Off Tiuintn* Bmik, Qilifbmia (32*^40.97' N, 
119° 14.04' W) (RA'X'elerc) IV, 17 Febnuuy 1976). 

Other Matenal Examined: SMNll 44675, Hydrate 
Ridge, off Oregon (44°34.20' N, 125°08.S3' W), 777 m 
deptli, 11 Aiig 1999, RA^ Sowh: Cruise 148 (MUC9()D), 
8 specimens; SMNH 45424, siibdnction zone off the 
Oregon coast (44°34.19' N, 125°08.82' W), 787 m 
depth, RA' SoNxt: Cruise 143, 5 specimens; SMNH 
45428, subduction zone off the Oregon coast 
(44°34.20' N, 125°08.81' W), 786 m depth, IW SoN.xt: 
Cruise 143, 2 specimens; SMNH 111716, Hydrate 
Ridge, off Oregon (44°34.255' N, 125°09.289' W), 
809 m depth, DS\' Alx’ix dive 4629, 1 specimen; SMNH 
111919, Hydrate Ridge, Off Oregon (44°34.118' N, 
125°09.076' \V), 795 m, DS\' Alvix dive 4635, 1 specimen; 
Hydrate Ridge, off Oregon (44°40.173' N, 125°05.899' W), 
618 m deptli, DS\' Al\ix dive 4631, 1 specimen; SIO, 
Hydrate Ridge, off Oregon (44°40.202' N, 125°05.876' W), 
603 Ill, DS\'Al\ix di\'e 4632, 1 specimen; LACM 1995- 
181, on a whale skeleton, iiortliwest of San Nicolas 
Island, California (33°20.35' N, 119°58.85' W), 960 m 
deptli, 30 Apr 1995, 6 specimens; LACM 152825, on 
a whale skeleton, Santa Catalina Basin, California 
(33°11.72' N, 118°29.49' W), 1240 m depth, 14 Oct 
1999, DSVAlmx dive 3482, 1 specimen. 

Geographic Range: Oregon, possibly from Puget 
Sound to Bahia Todos los Santos, Baja California 
(D. Cadien, pers. comm.); 3-809 m. 

Biolog)': Found in chemosynthetic deep-water envi¬ 
ronments such as cold seeps and whale falls (present 
paper) as well as organic-rich shelf sediments and deeper 
portions of bays (D. Cadien, pers. coniin.). Specimens 
as small as 1.1 mm show mature reprodiictiv^e cells 
on sectioning, and are assumed reprocluctively mature 
(Cadien, 1995). 

Et)TiioIog^^: Named in honor of our friend and col¬ 
league Don Cadien, who first recognized this species 
as undescribed. 


DISCUSSION 

Although tentatively assigned to the family Aplustridae 
(=Hydatinidae) h\' Cadien (1995), Cosliner (1996) and 
Chaban and Chernyshev (2013), the actual phylogenetic 
position of Pamiplustmm remains unknown. Powell 
(1951) and Marcus and Marcus (1969) suggested that a 
new^ family might be needed for this group. Because of 
the low diversit)' in F(nX)aplustnim and rarity of all three 
species, no material available for molecular wnrk has 
been studied to date. Until such material becomes avail¬ 
able, relationships among the species and placement of 
the genus remain tentative. Pamipliistnnn cadieni new 
species is here assigned to Parvaplustrum based on 


the presence of tlie diagnostic features listed by Chaban 
and Chernyshev (2013), including an ovate-gloliose 
ll(nniuoca-]\]ii^ shcdl without operculum, twx) extensible 
appendages on each side of the head sliield, radula with 
a p;iir of petalifonn latei iil teeth in a row^, and the pr(\s- 
ence of jaws hut not gizzard plates. 

As alreadx' discussed by Chaban and Chernyshev 
(2013), P(iiT>(iplustniin cadieni new species is clearly 
distinct from the two otlier known species of 
Parvaplustrum, and tlu' main diffeixmces are found in 
the shell morphologvx Parvaplustnim tencnim has 
extreimd}' fine and dense spiral striations, whereas 
P. japonicum has irregularly arranged, niniKTous, and 
extremely small pits and P. cadieni has spiral limxs of 
punctae. There is also considerahk' disparity in radular 
tooth structure among the type species, P. tenennn, 
winch has liook-shaped teetli apices (Marcus and 
Marcus 1969), and the two taxa from tli(' North Pacific, 
witli rounded apices. 

A fourth possible species, described as 
Meloscaphander sp. A by Cadien (1995b) has a more 
globose shell than P. cadieni, and is v-erv' similar to 
P. japonicum. This undescribed species is typically 
found in shallowx^r waters, 30-605 m, from Goleta to 
San Diego, California. 
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